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Abstract 
Despite the widespread popularity of social networking sites (SNSs) among the deaf and hard of hearing (D/HH), relatively 
little has been published about how to examine their experiences on SNSs in terms of creating online communities to support 
non-formal education, such as e-learning. With this regard, this paper sets forth a new approach and proposes a theoretical 
model for examining the experiences of D/HH users of SNSs from the aspects of identity, community building and alliances 
between communities. Factors, such as hearing loss, educational background, the communication situation and the use of 
technology are all considered with regard to their meaning for communication at SNSs. The main aim of the model is to 
examine experiences in informal online spaces and provide a set of guidelines for efficient social and communication support 
for D/HH online users at non-formal educational process which will in particular serve teachers, designers and developers 
included in the process. We also point to further research in order to implement the model in the field as well. 
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1. Introduction 
In recent years, the use of social networking sites (SNSs), such as Facebook1, Twitter2 and LinkedIn3, has 
rapidly increased. The most popular SNS Facebook has reached 1.1 billion users in May 20134. Along with the 
extensive use, SNSs provide users various opportunities to create new and simultaneously maintain existing 
interactions5. The influence of this phenomenon has spread into diverse social groups. 
The deaf and hard of hearing (D/HH) have also embraced the benefits of SNSs. Comparing to the majority of 
users of SNSs, communication of these persons is related to a wide range of features that could be classified into 
categories, such as hearing loss, educational background, communication situation, and use of technology. For 
instance, based on the circumstances of their hearing loss, they use sign or written/spoken language as a mother 
tongue. 
SNSs are not only a way of connecting users, but can be also an avenue for users to obtain communication 
support in their educational process. D/HH users can utilize the benefits of these social environments during their 
learning similar as hearing students6. With this regard, a lack of research regarding experiences and preferences of 
D/HH users of SNSs is evident. There is growing a need to explore the field to assure more efficient 
communication support for D/HH users in the non-formal education, e.g. e-learning.  
Only a few studies have addressed the situation of the D/HH online so far. These studies mostly addressed the 
impact of electronic communication technology on D/HH users’ identifications with the culturally Deaf7,8 and 
community issues.9,7 Shoham and Heber9 investigated online communities formed by the D/HH through an analysis 
of the types of interactions and behavior in forums. They found out that D/HH users’ interactions mostly deal with 
social support and that they focus on providing informational support for their online peers. Cummings et al.10 
examined D/HH users’ participation in an online group and provided evidence that their more active participation 
in the group was associated with more benefits from the group and stronger reports of community orientation. 
The question remains regarding how to investigate and understand the formation of identities and online 
communities by D/HH people on SNSs in order to obtain benefits for the education of the D/HH. To find an 
answer for the question raised here, we have developed a model where we propose examining the experiences of 
D/HH users of SNSs through a combined investigation of identity, online community building and the connection 
between different categories of communities, such as deaf, Deaf and hearing. 
In this paper, we introduce the concept of the model on the theoretical level and provide examples of how to 
apply it. We propose testing associations between the aforementioned aspects and factors, on the basis of which we 
will be able to formulate a general model of how the communication of D/HH users on SNSs influences users’ 
identities, online community building and alliances between communities. The output of the model will be a set of 
guidelines for efficient social-network-based communication support for D/HH users of SNSs. These guidelines 
will be proposed for use in the non-formal educational process by designers, developers and teachers who were 
substantiated to have a positive attitude towards using technology in education11. This process is more user-
centered than formal education and encompasses para-formal education (e.g. long-distance education), popular 
education (e.g. community development programs that serve marginal groups), personal improvement programs 
and professional or vocational education11. The non-formal educational process also has flexible curricula and 
methodology: the learning activities mostly take place outside the institution and students’ attendance is usually not 
required. 
This paper is organized as follows: in the beginning we introduce the model and explain its aspects and factors. 
Each factor is underpinned by an explanation of how it is linked with other aspects and factors. Finally, we provide 
possibilities for the application of the model, and present its limitations and future outlook as well. 
2. The model for examining the experiences of D/HH users of SNSs 
Based on previous research5,9, we propose examining the following aspects to understand the experiences of 
D/HH people on SNSs: 
1. identity 
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2. community building 
3. connections between communities. 
As part of the first aspect, we focus on the individuals, their identity and their experiences on SNSs. The second 
aspect encompasses the interaction between individuals and their formation of communities, while the third aspect 
examines the interactions between members of different categories of communities (i.e. deaf, Deaf and hearing). 
The model investigates the experiences with SNSs that are defined as websites that enable users to create a 
profile describing themselves, show who they feel connected to, and view their connections with others13. 
Additionally, the model provides a comprehensive approach to research and emphasizes an investigation from 
the standpoint of communication. Since the model is devoted to investigating people with hearing loss and thus 
differs from an investigation of hearing people, some additional factors should be included (Fig. 1): 
1. hearing loss 
2. educational background 
3. communication situation 
4. use of technology. 
3. Aspects of the model 
The model is defined by three main aspects, which are built on each other (identity, community building and 
connections between communities) (Fig. 1). We propose an examination that derives from investigating the 
individuals’ experiences with SNSs to their interactions with members of communities, which they either belong to 
or not. 
Fig. 1. Graphical scheme of the model for examining the experiences of D/HH users on SNSs. 
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3.1. Identity 
The identity and definition of “I”, “me” and “self” have been widely investigated in various disciplines – via 
psychodynamic, phenomenological, social and cognitive approaches. In our model, we propose using a 
psychosocial approach that defines social identity as “a part of an individual’s self-concept which derives from 
his/her knowledge of his/her membership in a social group.”14. 
Leigh15 summarizes, with regard to the social identity theory, three components: the individual psychological 
dynamic, shifting in behavior from the interpersonal to the intergroup level, and social categories associated with 
group affiliation. It reflects that D/HH persons identify with the groups which they perceive as positive. 
In all, we propose investigating the social identity of D/HH users of SNSs by measuring the perceived self-
typicality of the community16. This reflects that D/HH users identify themselves as being typical members of a 
specific community, which can form the basis for the aspect of community building. We propose measuring self-
typicality with the following categories of communities: deaf (lowercase), Deaf (capitalized) and the hearing 
community. 
For instance, totally deaf persons, who use sign language as a primary means of communication and are proud 
to be a Deaf person, may identify with the Deaf community (capitalized). The term Deaf community refers to “a 
particular group of deaf people who share a language and a culture”17, p. 2 Those D/HH persons who do not 
associate with other deaf persons of the community, but are rather only members due to their deafness, may belong 
to the deaf community (lowercase). It pertains to identifying with the group only due to the “audiological condition 
of not hearing”17, p. 2. Moreover, D/HH persons, who do not perceive their hearing loss as a hearing impairment or 
do not identify with d/Deaf communities, may belong to the hearing community. 
When applying the model, we expect to find identity to be positively associated with the aspect of “community 
building” and negatively related to the aspect of “connections between communities.” For instance, we predict that 
Deaf persons with a higher level of perceived self-typicality for an online Deaf community will have a more 
positive attitude towards other members of the online Deaf community and will be at the same time more active 
within this community than those with a lower level of self-typicality. 
3.2. Community building 
Communities tend to be built through the individuals’ positive perception of a group, their identification with 
the members of this group and their actions within this community as well. 
D/HH users can build several online communities, like students, seniors and local communities. In our model, 
we propose examining D/HH users’ formation of the following categories of online communities: deaf, Deaf and 
hearing community, all with regard to the educational context. 
The criteria for membership of D/HH people in communities appears to be hearing loss18, language19 and 
behavior20,21. Thus, this aspect can be examined within the scope of the social identity theory, where the world is 
proposed as being divided into “us” and “them”14. Hard of hearing persons perceive other hard of hearing people 
as those whom they can identify with, i.e. “us.” To examine the aspect of community building, we propose 
investigating users’ activities within an online community, where they feel that they are a typical member (as 
defined in the first aspect) and their attitude to in-group members. 
When utilizing the model, the aspect “community building” is expected to be positively associated with 
“identity” and negatively associated with “connections between communities.” For instance, we assume that the 
more active an individual within the online community of SNSs is, the more negative attitude he or she will have 
towards members of other categories of communities. 
3.3. Connection between communities 
Based on the category of the community that D/HH individuals belong to, we define and examine, within the 
model, the interactions with those who belong to other categories of communities. In this way, the connections 
between members of different types of communities are explored.  
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In contrast to the social identity theory used in the context of community building, in this aspect, members of 
some communities do not identify with members of the other one. It reflects that a Deaf person (capitalized) 
perceives a deaf person (lowercase) as one who is not a member of his/her own community. 
Since the theory indicates that members of one community seek to find negative aspects of the other community 
in order to enhance their self-image, we propose to examine the attitude of in-group members towards out-group 
members within the scope of the model.  
It is expected that the aspect “connections between communities” will be negatively associated with the aspect 
of “identity” and “community building.” We predict that the typical members of Deaf communities with a positive 
attitude towards in-group members will have negative attitude towards out-group members. 
4. Factors of the model 
We propose the following four factors be addressed within the model: hearing loss, educational background, 
communication situation and use of technology. 
4.1. Hearing loss 
Since the model is devoted to D/HH users, hearing loss is considered to be one of the most significant and 
crucial factors. It can be measured and classified into the following two sub-factors: 
1. hearing status 
2. self-labels and acculturation. 
4.1.1. Hearing status 
Hearing status can be defined in accordance with the medical model, where hearing impairment is measured in 
decibels (dB) over the range of frequencies in the audible spectrum. Several organizations have set quantitative 
definitions for hearing loss22,23,24,25,26. In our model, we propose considering the definition by the American 
National Standards Institute23, where hard of hearing people are those with an unaided hearing loss of 27 dB or 
greater, while the deaf are people with an unaided hearing loss of 91 dB or greater. 
D/HH people can perceive their hearing loss differently and thus not necessarily label themselves in the same 
way as defined by the objective criteria. Hence, the medical model cannot be sufficient to comprehensively 
examine the hearing loss of D/HH users. Padden and Humphries17 explain the various uses of labels that are used 
among hearing and deaf people for those who have hearing loss. In this regard, we suggest an additional factor be 
included in the model: the use of self-labels and a process of acculturation. 
4.1.2. Self-labels and acculturation 
In hearing culture, it is common to distinguish between degrees of hearing loss. A hard of hearing person is 
viewed more positively than a deaf person. However, among Deaf people, “Deaf” is more a label of identity with 
other Deaf people than a label of deafness17. 
Not only self-labels, but also the acculturation process should be addressed when considering hearing loss 
within the model. It is determined through the influence of a D/HH’s personal background, where the particular 
form of expression used with family at home and their educational background (the teaching style used in schools 
for the deaf or mainstream schools) are included. 
4.1.3. Linking to aspects and factors 
One potentially fruitful consideration within the context of examining the factor “hearing loss” is its influence 
on the aspect of “identity.” We expect to find significant differences between groups of deaf, Deaf, and hard of 
hearing people in the aspect “identity,” where we measure perceived self-typicality for communities. For instance, 
we predict that people with a hearing loss of 91 dB or greater will identify more with an online Deaf community 
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and will be more actively involved in the online community building of this community than people with a hearing 
loss that is lower than 91 dB. 
In addition, a significant association is expected to be found between hearing status and language skills, as well 
as the level of education and teaching method used during the formal educational process. 
4.2. Educational background 
The factor “educational background” pertains to formal education, where students and a teacher are involved in 
the educational process at the institution. We propose that the following sub-factors be involved in the model: 
1. level of education 
2. teaching method (in schools for the deaf or mainstream schools). 
First, the level of education is of great importance and may have implications on the examination of the D/HH 
users’ online experiences, since approximately 80% of deaf people have an insufficient education and/or literacy 
problems as well as lower verbal skills27. The level of education can be defined at an elementary, secondary or 
higher educational level. 
Second, D/HH people can be educated under a various range of teaching methods at schools for the deaf or 
mainstream schools. The oral educational approach emphasizes auditory training, articulation ability and lip-
reading, whereas total communication uses a combination of signs and spoken language for interaction. Moreover, 
bilingual education uses both the sign language of the deaf community as well as the written/spoken language of 
the hearing community28. 
4.2.1. Linking to aspects and factors 
We expect that the level of education and teaching method will be associated with language skills. For instance, 
we predict that, as the level of education increases, sign and written language skills will improve. 
4.3. Communication situation 
This factor is included in the model, since the examination of identity, formation of communities and their 
connections mostly depend on the situation that a communication process is conducted in. Previous studies have 
shown that “every investigation of online communities involves language and communicative practice”29, p. 458. 
Hence, the following sub-factors should be addressed: 
1. language skills 
2. mode of communication 
3. level and type of motivation to communicate. 
4.3.1. Language skills 
Language skills seem to be an important factor, since the majority of people born deaf use sign language as their 
mother tongue and consider written language to be their second language30. A previous study has also shown that 
less than 50% of deaf students leave high school reading at or above a fourth-grade level31. Since the written word 
is prevalent on SNSs, D/HH users may have difficulties with comprehension, which can be considered a key 
element for effective communication. 
In addition to written language skills, sign language skills are also of great importance when examining the 
D/HH on SNSs. This sub-factor should be cautiously considered by both the sender and receiver of messages 
within the communication process. The model proposes to measure the level of written language skills (reading 
and writing) and the level of sign language skills (perceiving and expressing). 
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4.3.2. Mode of communication 
The dominant significance of sign or written language skills mainly depends on the mode of communication. 
The term “mode of communication” refers to the form of language used (sign, spoken or written language). It 
pertains to the mode of communication during a communication process chosen and preferred by D/HH users on 
SNSs; it is also supposed to be agreed upon by both parties in a communication process. 
4.3.3. Level and type of motivation to communicate 
A commonly accepted definition given for motivation is a “multifaceted set of goals and beliefs that guide 
behavior”32, p. 199. Akin to defining the motivation placed in the context of reading33, the motivation for 
communicating on SNSs would be a set of goals and beliefs that guide behavior with regard to communication on 
SNSs. 
Motivation derives from an intrinsic internal source or extrinsic external source. Intrinsic motivation is driven 
by an individual’s interest and applies when they perceive “aesthetic value and challenge” in the performed 
activities34, p. 60. In our case, the person would communicate on SNSs for their own inherent satisfaction. 
Extrinsic motivation, on the other hand, refers to “doing something because it leads to a separable outcome”34, p. 
55. In other words, the person would communicate at SNSs in order to attain something. 
4.3.4. Linking to aspects and factors 
The preferred mode of communication at SNSs is expected to be related to the aspects “identity,” “community 
building” and “connections between communities.” For instance, we assume that as the preference for using sign 
language as a mode of communication in SNSs increases, the perceived self-typicality to online Deaf communities 
will also increase. Concomitantly, we expect language skills to be associated with the preferred mode of 
communication on SNSs and the level of motivation to communicate. It is predicted that as sign language skills 
improve, the preference for communicating in sign language will increase. Similarly, we assume that as sign 
language skills improve, the motivation for communicating in sign language will also increase. 
4.4. Use of technology 
In the model, we perceive technology and its use as a precondition for D/HH users’ activities performed on 
SNSs. For the purposes of the present study, technology refers to using the Internet and SNSs which reflect web-
based services that allow individuals to construct their personal profiles online, and articulate a list of users with 
whom they connect. In this regard, the use of technology encompasses: 
1. availability and use of technology, 
2. accessibility of technology, 
3. technology use skills, 
4. motivation to use technology. 
4.4.1. Availability and use of technology 
An objective reason to use technology may be its availability. In 2012, 73% of Europeans used the Internet, one 
third of them on mobile devices35. The number of users of SNSs is also rising. Roughly two thirds of adult online 
users use social media36. Among them are also D/HH users. Thus, the question is whether and to what extent 
technology is available to users through personal computers, portable computers, tablets and smartphones. 
Given that technology is available to D/HH users at least in one device, a central question concerns whether it is 
also accessible. Thus, both availability and accessibility should be examined separately. 
4.4.2. Accessibility of Technology 
According to the Web Content Accessibility Guidelines 2.037, web content should be presentable to D/HH users 
in ways that they can perceive it. It means that auditory and written information should be concomitantly provided 
in sign or written language, natural for D/HH users38. Accessibility is proposed to be involved into our proposed 
model, since it may have an important influence on the examined aspects. In our model, we propose to measure 
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whether D/HH users perceive the used technology for online social networking as being accessible and in 
accordance with their own needs. 
4.4.3. Technology use skills 
In addition to availability and accessibility, a level of technology use skills should be considered when 
examining the use of technology. We suppose that this sub-factor can have an impact on the communication 
situation and all aspects within the model.  
Luft, et al.39 substantiated in their study that computer skills and assistive technology skills are critical for 
ensuring equitable participation in the community and D/HH students’ competitiveness in the workplace. The lack 
of these skills can diminish their ability to assume adult roles and responsibilities. Thus, the level of technology 
use skills is a key factor that seems to influence D/HH users’ utilizing the technology and their experiences with 
SNSs.  
4.4.4. Motivation to use technology 
As part of the motivation for using technology we propose examining the intrinsic and extrinsic motivation by 
combining the perceived ease of use, and behavioral intention to use technology. These elements were 
substantiated to be positively associated with each other, with the exception of the relationship between intrinsic 
motivation and behavioral intention of using technology40. In our model, we propose to measure users’ willingness 
to use SNSs. 
4.4.5. Linking to Aspects and Factors 
The impact of technology – technology use skills, its perceived availability and accessibility, as well as the 
motivation for its use are assumed to be related to preferred modes of communication and motivation to 
communicate on SNSs. For instance, we assume that as technology use skills improve, the motivation for 
communicating on SNSs will also increase. In addition, it is predicted that as accessibility improves, the 
motivation to communicate on SNSs will increase. 
5. Linking aspects and factors into the model 
The aspects and factors are allied into the model in a way that the aspects are built upon each other, whereas the 
impacts of the factors are also investigated. The model is relevant for an examination of the population that 
satisfies the following criteria: having a degree of hearing loss and being registered users of SNSs. 
We propose applying the model in the education of D/HH online users. In particular, the model is developed to 
help stakeholders in the non-formal educational process understand D/HH users’ informal communication in 
SNSs, their behavior and building online communities. The model output will be a set of guidelines for efficient 
communication support for D/HH online users. We suppose that these guidelines may help teachers and developers 
improve the non-formal educational process. The main benefit of the model is examining D/HH users’ identities 
and their communities from the perspective of communication in informal online spaces. Addressing this issue is 
in accordance with emphasizing it in previous studies41,42,43, where the authors substantiated the necessity of 
investigating online communities within the context of learning, apart from formal online learning environments. 
6. Limitations and future outlook 
In this paper, we proposed an examination of D/HH users’ communication in informal online spaces with the 
purpose of improving communication support for these users in non-formal educational processes, i.e. distance 
education.  
The paper contains several limitations. The first limitation stems from discussing the concept of the model only. 
There is a lack of providing measures to be applied when utilizing the model. The second limitation is that we 
cannot ensure the model's reliability and validity, which could importantly affect the model's performance and its 
results. Further research is important to help ascertain the usefulness of the developed model, as well as to ensure 
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its reliability and validity. Measures also need to be developed, applied and the results need to be discussed, thus 
contributing to further research in the field. 
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